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EXPOSURE OF HUMANS
To determine the risk of carclnogenesis from food additives and
contaminants, it is necessary to know the extent to which humans are
"typically" exposed, the degree of exposure in subgroups of the popu-
lation, the carcinogenic potency of the compound, and the quantity and
quality of the data concerning its toxicity and carcinogenicity.
Although humans are exposed to various additives and contaminants at
levels ranging over several orders of magnitude, some generalizations can
be made about exposure to different classes of substances.  The National
Science Foundation (1973) estimated that 0.5% (by weight) of the U.S.
food supply consists of intentional food additives, and the per capita
intake of food additives has increased approximately fourfold in the past
decade.  Currently, their use amounts to approximately 5 kg per capita
annually, although as a measure of the average intake of food additives
this may be misleading because approximately one-half of these additives
are used in amounts of 0.5 mg or less (Roberts, 1981). Many intentional
additives are nutritive substances, e.g., sugar, corn syrup, salt, and
dextrose, which are used in large amounts (many kilograms per capita
annually for sugar and corn syrup), whereas many others, e.g., lecithin,
fumaric acid, and sodium bisulfite, are used in quantities that provide
an intake of 10 to 50 g per capita annually. Table B~2 lists the annual
usage of some major classes of food additives (Jorgenson, 1980).
Information about the use of indirect additives by the food industry
is much less precise.  Consequently, exposure of humans is difficult to
estimate.  It would depend to a large extent on the physical and chemical
characteristics of the additive. For example, packaging materials can
migrate into food. A concentration of 50 Ug/kg in a product consumed at
the rate of 50 g per day would lead to an intake of 2.5 yg of the addi-
tive daily, or <1 mg annually (Roberts, 1981).  If the migratory sub-
stances are present in a concentration of 10 mg/kg in a food consumed at
this rate, ^200 mg of additive would be ingested annually (Roberts, 1981).
Most pesticides and industrial chemicals are ingested in trace amounts,
resulting in a daily intake of only a few milligrams or less of each
compound per capita. The daily per capita intake of heavy metals ranges
from 2.4 ug for mercury to 90.2 pg for lead.
The FDA's Market Basket Surveys conducted since the mid-1960fs have
monitored only a few substances and have excluded convenience foods.
However, they have provided information on the levels of some pesticides,
industrial chemicals, and heavy metals that are ingested as contaminants
in the diet (U.S. Food and Drug Administration, 1980). With a few excep-
tions, information about the exposure to other classes of additives is
estimated indirectly from the amount produced or used in the processing
of foods rather than by direct measurement of actual consumption (National
Academy of Sciences, 1972, 1973, 1978, 1979).

